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T -7 > Ym^ i^yr^T-^ r^^km L T tu lE^^^^^^f ^z^tjL. 
B-rlE^^H^f g|5 . H>) f E T K 1/ >^ ^ HfrlE T YV^y^yy t %mm^ t mi IE 
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•y y Tmmm^t<D—:^^m^Lxm%z^^m:^^mzB^ti-ti>'^)\^^-fv^'^m 
[if^«4] m^-m.2jLi>t3\z%WL(o^mimm,mm.Kii\^^x^ 

Bufa^^^tfSR{±> tuier? T y vm^-i)-^ yr^y-^ y^Xii^.x-^ ^ <h ^ tu 

•=iy\£a.-'^^ 

lo 0 0 ii 

^mn^t. ^mmm.mm.izmL. ddr-sdram (Doub i e 

Data Rate — Synchronous Dynamic Acces 

s Memory) \,zmm^K:h^mmzmMm.^zm-rho 

[0 0 0 21 
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# r?i 2 0 0 0 - 4 0 3 6 3 -^^^IR, 2 0 0 0 - 1 3 2 9 6 6 2 
002-025255 2 0 0 0 - 2 6 8 5 6 5 -^^^^ 2 0 0 

1 -0 9 3 2 8 0-^i>#tcP?fl^^ttTV^^o 
[0 0 0 31 

S D R A MCO -e ^ ^ 7--- >$7 $f.mMm<7)\^± irm^fzi^^z^ 
(1) Am;'jl^'y hicn (nti^iS:) (D 2 ^<D 2 n \^ y h <Dr- im^l^zm^ 

^t'kmWct-r^DDR-SDRAM^ DDR I I - S D R AM^^j^— J|^6tlt;=& ^9 
ooab'i>o DDR-S DRAMOJt#^, n(il-e^}9. DDR I I - SDRAM 
<Dm^. nii2 r-$) h o \^l~r. 2 n tf y h "7° V 7 i $ tt^ D D R 

- S D R A M ^^ij ^; L TlJ^H^t-^ o 
[0 0 0 4] 

3. 4. -t>J^T>7°IiIj^5. 6. T Klx>^D[J^IiIj^7. T K ^ ^01^ 8 
. XT Klx;^ys -7 TlDlS&9 , Y T V \y 7.^< y y I 0 . ^-^yVm^Ml^ 

11, 3-7;^ Kr-'n - ^•IpJ]J& 1 2. y ^im^m^l 3. ;^^A^r3>hn- 
;i-lllj^l4. T-'-^^^^HIjE&l 5. T-'-^;^ hn-r^^Hl^l 6. > 
^01^17. ^ h 7 T Uli^ 1 8 . y 4 Yry-f m^l 9. 2 0. iJyM.T 
n-^-|Dll^2 K 2 2^e^11i-^o 
.^<7)^ lt3^5^MOii£2g>^|S'|t^g(i, 3 >t:jx-i$^ (Bl^L>^v^) tijff^^n 

CPU (Central Processing Unit) (HI^ L4^v^ 
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#M 2 0 0 2 - 3 3 2 8 2 6 ^- v : 4/ 

) . y ^ll^HIj^ ([iI^L>&v^) 7&s^tffb^^o 
[0 0 0 5] 

^^i; -t;WT Ix-f 1 e V e nflJ^p<^';-t;^T^^t?^l9^ ^^';-b;i/T 
V42{t. o d dffl<7)p<^i;H:;L.T^-f-e^^o ^^U-t^l/TU'^ 1 . 2 (i. ( 
NXM) -fS (N=l. 2. 3. — ;M=1, 2. 3, — ) (D ^ ^)Vim^X 
v^^o p<^';-t;i/TU'^ 1 , 2 0 (NXM) 'f@(7)^^>; -t;Ki\ N^f • M^iltcge 

[0 0 0 6] 

S Ltl^St^tLTV^^o 'e<7);^7^A-t V^ MIC S LUfi. 

mc S Ltc®il?tLTv^-?>o -ecO:^^A-fe^^ MIC S Ltiti. ij^^rn-V 
[0 0 0 7] 

^u y ^^]]^mn \ 3{i. iJ^n -y i^|&^[lj^;&-ib^n y^'fl^CLK^A;^L 
[0 0 0 8] 

T Kl^ 150^ 01^7 {i. ^n y^>g-^CLK t;jE>DT. CPU;e»- 
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hT Fl/;^ADD=^A:tfLTI*lS|53v> KT-T K^>^ C A D D tl'^J^ L. -^OT 

I A<h LTXT Klx>;/s;-y 7 T [llji^ 9 > YT KV;^/-? .y "7 rlHi^ 1 0 KmiJ 
[0 0 0 9] 

^f-^V K?^^Iil8&l 1 {±. y ^m^-ChK UlSC-C. CPU 

rr-r> KC S B (=r-T> K-tr l^^^ h/^'-) . RASB (n-TKl^XXhn 
-"7VS;--) , CASE 7 AT Kl/X^ h n-yVs-) , WEB (^-f h-f^- 
^A:^L-CI*ia5='-7> KC-en-T> KCCS. CRAS. CCAS 
. CWEtl^J^L. -eorr-^-^ KCC S. CRAS. CCAS. CWE^nvv 

[0 0 10] 

ri-TV KT-'=r-niIj^l 2 (i. n-v > K;^iJ|^lllj^ 1 1 > KC C S . C 

RAS. CCAS. C^E^Xti-f^o KT-'=7-r(llJJ& 1 2 (i. nU^'O 

y^m^I CLKtllBj^LT. YT F 1^;^^^ y 7 r eUtiPM-^Y A L * T ^ r 
LT YT Kl^X/sy "7 rllSS 1 0 . ij y > h a-;!/®!^ l 4 tcai;'j 

-t^o K-r'n-iJ^'dlj^l 2{i. ^On -y^^-^I CLKtilHlflgLT. YT 

VU^^^-yy rmmm-^l^YALiT^r-^ r:\kmiZLXYT VU7.J-<yy7m 

WBST^T^T^-f r^iti^.ti LT;^7 7 > h n-;Hllig&i 4 trai;'J^'l>o 
3 -7 > K C W E tO^^ 'j - K rr -7 > K ^ ^1"^^^ ( 'j - K»)f^ ^ ^^it . n -7 

o 
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[0 0 1 1 1 

XT Kl^X/s-;/ -7 TlII1^9 (i. T VUy^y y^m^8:d^h<DT Kl^;^ I A^A 

^(dt 1 a^^xt vut. inrvux) 'C$>^m^. -eoxTKi^ 

n'j7T'3-yiplS&3 , 4ti. XT Kl-y^/^y 7 tHIS&Q ^d-ibOT KP>^X 
r-^rr-KL. ^ 'J •t;UT 1^^ 1 . 2 <7)#^ ^ 'j -b;btco=^;6^^<5, 7 - K|l<7) 9 -t, 
. ^OTKP;^XA (XTKlx^) C0fltlj4>!:/i7- K#^^IEi!j-r;So 
YT Kl/;^/^-u/ 7T[IIif&l Of±. l*I^^n >^^t-^I CLKtclWl^LT. TK 
y^m^S^^h(DT I A^l3lJ2itfo YT J:^/^ •y7 t dlj^ 1 0 {± 

, ^(DT Aij^YT Y\y7. (^ijT -e^^it-^. YTKP7./^-7 7 

T^IJt^Pjf-^YA L. NYALllfDCT. -€"0 Y T K l-;^ "C^-i) T K l-;^ Y A ^ ;^ 
^ A 7" n - ^-IlIJ^ 2 1 . 2 2 tctii;^Jl->6o 
[0 0 121 

ij^ U^^n y y o-;i/IlllJ§ 1 4 (i. n-vv Kr-'n — 1 2 /i)^ ^ (T) rr •v' > K 
-ff S T tS^^T ^ T- ^ -rAfMX'h ^h^K^ n -7 > KT-'=r - 1 2iy^h(r) 

YT YV7.J^y-7 T Wmm^- Y A L ^ A;'J L J^-^. YT YV 7./^y-7 rWmm 
^YALtijSDT. h^'^-;'^T$lJfP'ft-^WO^T^X'f :7'm^JiLT^-r h 
/^■y -7 TlIIK§ 1 8 tc/±i:0-t^o 

ij^A^^u y h n-;i/[i|S§ 1 4 rj-7> Kxr3 — ^'0]^ 1 2>6^fb<7)r7-7>K 
M-^WBST^^^^T^x^rt^ti^r-^b-S^^t^. ^-^^^ YT^~rm^l 2i)^h<D 
YT K^;^/^-y ^TWM-^NYAL^A^^jLfc^-^. n .y ^^-^ I CL 

7 T|alS& 1 8 \:.)^ti-f h o 
:^^A^.rr> hn-;i/(Dli^l 4(i. YT KP>^/N'y 7 T$IJWt-^Y A L. NY 
ALtlfD^T. •ti^U^V{7 hMJtP'ft-^YSEL^Ti^'x^rt^t.^tlLT;^^ 

AT-*n-5'-[II{E&2 1 . 22^Ztht}-t^o 

u-^y Kffi-^w B s T ;a^^T ^ T- ^ y^tB-^^^^ 4 h Wiif i mi-m^) 

. ;^^A^.r7> hn-;i/|llj^l 4fi. YT YU^y'iy y rm^^iE-^Y AL^ NY 
ALH^Di:r> ^-f h T>7°W^m-^WAE^T^5'T-^ :7';|:;clSjc LT^^ hT> 
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y'm^i 9. 2 0 tcai:'j-r>i)o 

[0 0 13] 

9 A7"n-^'[llj^2 1 . 2 2 (i. :^yi^^.=i^yhu~)\y^^i4:^^h(D-^9 
KV>^ YA^T-^3- Ki->2>o :^ ^ AT-'3-niIS&2 1 ^ 2 2 (i. ;^^^)-t)UTU 

[0 0 14] 

. T-i^'^mmmi Sit. y ^m^chK (h^^^b^) icsd-c. cpu>d- 

f-'- Vu~fmkm^ 1 6 {i. ^ o -y ^^^m^iJ^h^ n -y ^it^C L K 
m^MLfc-f'-iJ'J:^ hn--7'DQS^A:'3LTI*I^3-7> KC-CT^-iJ'X hn- 
T^CDQStc^J^L. -e<7)7"-^>^ hn-rCDQS^x-^^ .v^llll^l 7(1 

7"-^^ 7(±. -r'-^y^ hn-rCDQSlc^t:>DT7"-iS'^;!J^IlIif& 

I C L K(Cl5lfl«LT. ^(DT-^ IDQtLXy^ h/^-y^TlU 

g&i 8 tcm;^i1->So 

7^ -7 TlUi^ 1 8 {i. ijyA^^y Yu~)Vm^ 1 4 ;{)^^<7)^^ h/s -y 

yie]l^ 19.20 tc{ii:':i-;2>o 

h T>y[Ui^ 1 9 . 2 0(±. ijyA^.uyVu-)VU^lAi)^h<Dy4V 

US (t-'-^) ^»iiA;':T-'-^ I LT-t>y^T> •/lilies. 6ictti;^i1-^ 

o 

[0 0 15] 
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M!;fWt3;^7^AT-'=/-i5^*Iilg&2 1.2 2 KX ^iJyJ^-tU^ h^^C S L 
^^lEifj^tLTv^-ijJt-g-, -ty^ryy'm^s . 6 (i. h T>'y°iiiiE& i 9 , 2 

o;6-'bco#iiA;tiT-'-^ 1 0*1^ y vm^ti^tiL. \^ y hm^mm^tifz^ 

[0 0 16] 

7.ADDtLXXm^>^iXtlL. ^(DT VUT^C ADD (TKl/^XA) ^ 
ai:t7Lfc^<7)i:1-^o T y^^UT.^ yi^mmSii. 1*1^^ n y ^ jf I C L K tcpj 
fi^LT. TFlx^CADD (TK^;^XA) VU^ 1 At LXliit}Lfzi><D 
ti-^o XT Kl^y^/s-;/ "7 TII1S&9 (i. TKlx;^IA (TFPy^XA) ^XtlL 
. -eOT Kl/>!.XA^n^T'3-^|aljJ&3. 4 11*:^; t/:: ^) O t -T-^o D^T-'=f 
-rmns. 4{i. XT Kl^^y-^'u/ -7 TlUl^Q 75-ib<7)T FV^XA^xn- KL 
. '€-(OTFW;^XA (XTFP^) cO'fittCiSCfc^- F#a^lEt!;LTv^^ 4>0<h 
1->6o -t>^T>7°llIj^5. 6(±. n^T-'n-^rniS&S. 4 i 7 - F^^'IE 
i*$nfw<!: I^tc. ^^';-t;wTl/^ 1 . 2 (7);§.p{^t;^r;vt;^^^tL/;lf y MS 

[0 0 17] 

l^^lili^l l75^'i^n yi5'#-^CLKtc|^^LTn-T>' FCSB. RASB. CA 
S B, WEB (^-Y h F) iXtlL. 3-r>FCCS. CRAS. CCA 

s. CWE (9-fh3-T>F) Ft-' 3- riHi^ 1 2 tciii:': L;'^^)<^ .hf 

T VU7sWmm^7:d^^u y ^m-^-CLKizmmLXT VU^ADDt LX 
YT VU^X^^T VU^Y O^XtJL. T VU:^CADD (TF^y?>Y0) ^ 

T FVv;^ y^mji&s tern;': Lfc^c^o^-t^o -r-^m^^^ i stj^^^ n 

^CLKtClWI^L-Cr-'-^DQi: LTt^-^DO (even) . Dl (odd) 
, D2 (even) . D3 (odd) ^XtlL. -r'-^CDQ (r'-^DO. D 
K D2. D3) ^r-r*-^ ^ y ^EIl^ 1 7 izmtl Lfzii<D ti-^o :i(Dt^(D/^ 
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[0 0 181 

116 J; 9 i^. K15JI1II1£§ 1 1 75^^^ n.-7 ^jt-^C L Ktcpjfie L 

T^-f h > K^A;'J1-^ t^coa^m^P 0 ^1-'2)o D -7 ^^a^dJj^l 3 
. B#r^P0. PK P2. P3. P4. iZX^u y ^m-^CLK^XtJLfz 

^^°>'^^'^H-^t LTrt^l^^n-y^jt^I CLK^. ^^^>^'T0. TK T2. 
T3. T4. <Dmmi<^riiit)t^o 

r-^^vi^-rm^Mmi 6ii^ Bfp^po. pk p2. ps. p4> 

h n-rCDQ S ^7"-iS' ^ 1 l\z^ti-tho 

rtg^iS^n y i^-ff-^I CLK(i. ^Dy^^S-^CLKlI^tLT. (PO-TO) 
^ (Pl-Tl). (P2-T2) . (P3-T3) . ( P 4 - T 4 ) . CO 

[0 0 19] 

"r-^ y y^m^ \ 1 \it^ Bfral P 1 tciJtt-?) t"'- ^ ^ h n -rc D Q S (x- 
i5^>?.hn-rDQS) <7)iz:*,±7^>si9a:.y vtr;J:>D-C. 7=-'- ^ C D Q (t^-^DQ 
) tr*>l>-r'-i5'D0 (even) r-'- ^ ^ y 1 7 tcf^tt tLfcH^ L 

^v^^ 1 -r'-^m^f? (eveniij) ti:|X^tf o 111 6 tC:^ $ tL;t: t"- ^ D 0 (e 
) {±. T-'-^DO (even) ^^-To 

T-'-^^ -y^HIj^l 7(±. B#Pb1P 1 Hio^t-ST-'-^T. h n-rCDQ S (t"'- 
^7>hn-7'DQS) <7)jA*>T75^^i9-^-7 vicSC-C. t"- C D Q (7""-i5^DQ 
) -e^^-r-iJ'D 1 7"-^ ^ 1 7 mStt'bn7'jEI^L^v>^2 7"- 

^m^^ (oddm) rJmLtso me tr^^tLfcT-'-^S^D 1 (o) (i> r-'-^D 
1 (odd) ^^-To 

T-'-iJ' ^ y f^mifS 1 7 (i, BtrelP 2 tliott'i)^-^^ h n-rCDQ S (t--- 
^;^ho-7-DQS) <7)jI^±;6^^I9 vtC^DDT. x - ^ C D Q (r-'-^DQ 
) •e^>2)T-*-i5'D 2 -^(7)^ 1 T-'-^m#SI5 (evenHlJ) il^Xiitfo III 6 tc 
^$nfc7"-^^D 2 (e) fi. ■f'-i5'D2 (even) ^r^fo 
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r-^y'y^m^l7U. B^ralP 2 ir^tt-Sr-'-^;^ h n--7XDQ S (x- 
^>?.hn-rDQS) <Ojz:*>T7&^'«9^-y ':/t3|Si:T. T-'-^CDQ (t-'-^DQ 

) -e*)^T--i5'D 3 -€-(7)^2 7"-^ (oddiBiJ) l^zW^^iso S 6 tc^ 

$tL/zT-'-^D3 (o) (i. T'-^DS (odd) ^^1-o 

T-'-^^ y^mj^l 7{±. -eo^ 1 T-*-^l*^^tc:^X^S tt/^T-'-^D 0 (e 
V e n) t^(Dm2T-'~^m^mz'^i^^tflfzr~^D 1 (odd) <?: 

I y^'T 2 ^zislfi>\HU^ D y^m^ I C L K<7)ALib±:^^^ J^- y vm:L>i:T. t"' 

-eo^Sr'-^m^SRtw^X^iStt/iT-'-iS'D 0 (even) . T- ^ D 1 (od 

r~ 9 ^ -y^M%^ 1 7 {i, ^(Dm 1 T-'- Sr^t;?Xiit tLTtiT^- ^ D 2 ( e 

ven) t^(Dm2r-^mmi>zM^ttifzr'~^D3 (odd) 

D2 (even) . T~ ^ D 3 (odd) i r~ ^ I D Q t LX ^ 4 h y y r 

mm I 8 Ktatii-^o 

[0 0 2 0] 

rj-7> KT^n-nUS&l 2(i. ^f-v- > Kt:?]|l[lIIE& 1 1 n -r^ FC C S . C 
RAS. CCAS. CWE (^-fhrr-r^K) ^ A;'J 1" -6 <!: . ^^<>^'TOtC 

BST^T^r--i ylUM (H i lx^;i^) LT:*^ A^n > h n-;Hplj^ i 4 13 

a-^y vr^-vmi^ \ 2{i. ^ y ^'T 2 ^zioif ^p^u^ ^ y ^ m-^ I C 

L K(D^L■tb±■^^ ^J^y i^lzmZX^ Y T K l^;^/^" yyy mmim^Y A L ^ 7 > v 
3 -;/ V>^^)VMt-^tLXT^7-^ (H i P^;i/) tc LT Y T K -y 7 

TlUj^lO. y -U^^a y Y u - )vum I A {z^^t}-^ ^ o 

K7"rr-i5'-iuj^ 1 2 (i. ^ ^ y ^'T 3 {zioh^^ y ^ I C 
L K (D±tbALi)^ i9 y v H D T . Y T K P /-^ 7 r tU^M-^N Y A L ^ 7 > 
V3 V^-^)Vy.^^t LXr^7--( (H i V^JV) ULTYT Kl-;^/^-y 
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[0 0 2 1 J 

4 5 ^iJ^'T 2 t;:fctt-?> YT Kl/;^/^"y 7 T$WM-^YA L (7>V3 -j Y^^n^Ts 

2 Kioif^YT Ki^x/^-y 7Ttijt4|]jf-^YAL(csi:T. ^^-7. hmm(Dmt^t 

4 h/^-y 7TtlJ|4PM#W0 ^T^T"^ (H i IZLX^^ h 

ij^A^ny > n-;v|l]j^ 1 4 ti. rj-7> VT::i — ym^ 1 2/ii^ib<7)r7-7>K 
#-^WB S T;^^T T- ^ yltmxi)^ t^{Z. =i-7y Vr^-^M^ 1 2i)^h9 
-r ^ >i^'T 3 tCiott'S YT KP^/^-y 7tM^#-^NYAL (7>V3 y 
7.^^) iXtli-^o :^ ^ A^n > h n-;i/|l]j^ 1 4 ^ ^ ^ ^^J^'T 4 Ci3tt 

y T mnm^VJ 0 i 4 y T ^ f- y"^\fm (LowW^;p) l^zLXy^ h^'iy y T 
1 8 l<Ztht}-t^o 
[0 0 2 2] 

. >r <7) J: 9 ti, ^ -r h /-^ -y? T Mimm^W O ^^^r ^ r- ^ ( H i -e 

Y^^yyrm^i 8{±. z^-;^ h^ral-e^^ ^ ^ y 2 ^ ^ < y 

^'T 3(Df^{Z^ -r-^ IDQXhhT-^-DO (even) ^ 7 h /s';^ WB U 

s tLx^ 4 Yry y°m^i 9 \,z\i^ti\^. -r-^ i-DQXh^T-'-^Di (od 

d) ^^-f h/-^-;^WBU S t LT^^ h T>7'Ili^2 0 {Z^ti-f^o 

"7 4 y ^^yy rm^i 8{±. y^f^x^^^ 4 \ y a \ y 
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i^*T 4 <7)r^tC. -T-^ I DQT'^)'5)-r-^D 2 (even) h^^^^WBU 
StLX^^ hr^T'HIl^l 9liZmt)L. T-'-^ I DQ-e^/i)T-'-^D 3 (o d 
d) ^^-r h/^,XWB U S <!: h T>yiIiS&2 0 tcm;'Jl-'5>o 

[0 0 2 3] 

>^^7l^llli^7 lb <7)T Kl/y?>C ADD (TFU>^YO) ^?ZiS<J?A. ^^^>^'T 

;^CADD (TKlx^YO) ^ T K l^;^ I A i: LTtti^/ji-^o 
[0 0 2 4] 

TK1--XY0) ^TKlx^YA^LT. Y T K y 7 r 1 0 tcf^tt ^ tt 

2 n If y h y*'; -7^ .y^;^5^<7)/zi6. ^ ^ ^ > ^'T 2 1>ZX . TKW^YO^T 
KU7> Y 1 t<7)2fi^<7)YT KP^^T&^r Kl-;^ YA<h Lrm^'j^tt^o T Kl-;^ 
Y0(±. eve nlBljO^ ^ -t;WT 1/^ 1 <7);g-^ ^ >; -b;Utl^^$ tL7t:;^7 ^ A-b 
Ix^ M.^C S L<7)9 -t,(7);^?^A-t^i^ h^^C S L 0 KMf^^ir^T VU7sX-$)^o 
T VU:^Y Hi. o d dffi!|O^^U-t;UTP^ 2 co^^ ^ U -t tt^^c:^ 
^A-tlxiJ' h#gc S LO9 *><7);^7^A-tPi> h^C S L 1 tc^t)Si-'g)r 

^-r ^ >^'T 3 (IT. T Kl-;^Y 2 Kl^>^Y 3 t<7)2®^<7)YT 
VU7.-^^r AtLXthtl^fi^o rK^;^Y2(i. e V e nffilj<7)>^«; 

A-t WiJ' h#ac S L 2 tc^t^D^^r Kl-^'^-C^x&o TK^;^Y3{i. o d dfiiJ^O 
^^U-t;i/Tl/-r 2 0#^^';-t;Hz^i^$^/c;^7^A-tl/^' h^C S L<7)^^ 
(7):^^A-t 1/^ h^C S L 3 KMJiL^t^T ru:^X$)^o 

7 VU^Y 0 tr VU::^Y 2 t (Omi^^. 7 7.Y 1 t 7 V U 7.Y 3 t<Dm^. 

Y 2 = Y 0 + 2 
Y3 =Y 1 + 3 
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[0 0 2 5] 

Lfzi)-^X^ YT Kl-;^/s--y7 Tdlj^ 1 0 (i. ^ ^ 5 > ^'T 2 Y T K 

TKl' ;^Y0 (even) ^;^7 ^ AT-*::r-riUi^2 l.trm^^J L> TYV^YAt 
LTTK1/>!>Y1 (odd) ^:^^AT-*n-rilI1^2 2 nm:':Ji-'i)o 

YT KV^^s--7 -7 Tings 1 0 {±. ^ ^ ^ >^"~T 3 [Zio^ihYT y y 

$lHWffi#NYAL<7)ji^>±/i>^~l9 vtC/Si:T. T KV^?. YA^ LTT YVT^Y 
2 (even) ^ :^ 9 A -f-'n - ^J^'lelj^ 2 1 lCtb:'j T Kl^;^ Y A <b LTT Kl/ 
;^Y3 (odd) ^*^AT-'='-y[l]j^2 2 tcttl;'j1-'?)o 
[0 0 2 6] 

ij^A^^u y h n-;mi{^ 1 4 (i. ^ ^ >^*T 2 tiistt'i) YT Kl/::^^'^' y -7 
rtlJM^YALtc^DD-C. ;^7A-tU^ h«t§WM-tY S E L ^T^^x^ ^'t^t 
iMH i l^-^;!/) H LT;^ 7 A-r'n-^--[iIl?§2 1 , 2 2ti|±l;'jL. 7^hr>7° 
$lH9^S-^WAE^Ti5'T-^ y"R^. (H i P^;i/) tcLT^^ hT^^'HS&l 9. 

2 0 naitj-r-^o 

ij^AJh^y Yu-}vm^\ 4{±. ^J'^ ^ ^iJ^'T 3 tciott'i) YT K^>^/^ -y7 
T$lJWf#NYALt;CDD-C. :^^A-tlx^ h »HlP^f Y S E L ^ T ^ x -Y y' 
(H i lx^;i/) LT;^ 7AT-'n-^-Iili^2 1 . 2 2tcai:^jL. 7^hT> 
^-^IJ^fg-^WAE^T^^T-^ r*^^. (H i lx^;i/) \zLXy^ hT>-7"IlI£&l 9 
. 2 0 {Z^ti-^ho 
[0 0 2 7] 

-^YSELtcSDT. i57-r ^ >^'T2T-;^7A-t^i? hiaC S L 0 (even) 
^mWi-f^tzibK^ Ijy A^\y^ Y^CSh 0 (even) tC-ijfLtt;!,^^^ T ^ 
(H i 1^-^;^) [z-fho 
ijyArn~ym^2 2 ^-f ^ >^*T 2 tci3tt'2) 7 A -t P ^ h«ij^jt 
-^Y S E Lt;;^^DT. iJ'-r ^ >i^'T 2-e;^7 A-tl^iJ' hue S L 1 (odd) ^ 
IEI!j1-'?)/::i6tc, 7 A-t h^C S L 1 (odd) izm.ti^m-^-iT ^ 9- ^ 
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y'^tm (H i Kt^o 

-i-Y S E L H)SCT, ^ ^i^'TS-ep^^A-bl^i:^ h|.f.C S L 2 (even) 
^IEStl1-'S/ci6tc, j^^A-fcl^^ hiac S L 2 (even) i^zWitL^in^i T ^ 

T-^y^am (h i u^ju) k-t^o 

^YSELtClSDT, iJ'-f ^ >^'T 3 -Cy^ ^ A-t l^^ M.^C S L 3 (odd) ^ 
JiE»ji-^/ci6tc. ;^7A-blx^ h«,^C S L 3 (odd) ti»fLtL^{f-^^ r ^ x -< 
y'^m (H i U^;l/) tii-^o 
[0 0 2 8] 

Vryy'm^ l 9 ti. ^ yVT 2 tci3tt-2) h r ^^Mt^PM^WA 
even) } i:m&Xt)T- ^ I O t LX't > ^.T > -fM^ 5 iiZihtf-f 

7sTy-fmfh^\t. ^-r h T>-7°iii!^ 1 9 >e)^p><7)#jAA;t/T-'-^ I o It-'-^d 

0 (even) ( ^ > Mttzttl:': e Mitl^M^ tLTt^ ^ -b^l^ (T K 
l';=?.YO) t3(i*jaiA:^T-*-^ I O It-'-^DO (even) I ii^m^^^^^h 

o 

EilfSDT. h/^' 7 T[llji& 1 8 /6^^<7)7^ h^^";^WB U S Ix-^Dl ( 
odd) } ^*3iA:':T'-^ I Oil LT-t>y!«T:^yiiJj^6 limtl1-'i>o -fe^^ 

T^T^nii^eji, ^-r h T>'/iiijf&2 0;^-^(7)#3iA:'jT-'-^ I o It-'-^j^di 

(odd) ( ^ h#J^tcta:tj L. If .y h#7^tc^^^tL/j^^';-t;u (T KP;^ 
YD \z{i.m^X-nT-^ \ Q \T~'^V>\ (odd) t ■hm^'iL^^^o 

^-f hT^T^lali^i 9 (i. 9 4 \ y^T 3 izisif^hj^ hryyunm-^WA 

EHE^DT. 94 Yy^yyr^^l S^^h(D94 hy'^^^WBUS \T~-9D2 ( 
even) | ^W^XtlT'- 9 I O t LX-ty 7.T y y'M^ 5 ^ztntiir ty 
:^Tyy'm^5li. y 4 h T yy°m^ l 9 :d^h<Dm^Xtl7-'- 9 l O 
2 (even) I i: \£ -y Vmi<Ztht} If .y h^tc^^^ tLT^j^ ^ U -b-'L' (r K 
^;^Y2) liZltW&XtlT-:^' I 0 \T-9D2 (even) | ^m^&^fl^ 
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o 

odd) I ^Wv^Xti-r-^ 1 o tLx-ty^ryy'm^6 iiZiii:t}ir^o 

(odd) I vmzihtlL. if y M.t«i^$ nfc^ ^ -t;i/ (T 

Y3) iZlim&Xtir-:$' I O \T-^D3 (odd) ( :^^W^i^tti^o 
[0 0 2 9] 

m'fO^i^tLX. KWE B/^^^U - K3-7> K^^L, rj-7>K 

I^^HIjJ&l l^^'^oy^^t-tCLKiilB]^LTn-7> KCSB. RASE. CA 
SB. WEB (U-Knr-r^K) ^A;': r^v^KCCS. CRAS. CCA 
S. CWE (';-Kr7-r>K) ^ > Kr^n - ^'[p]ll§ i 2 tcai;^J L/c ^ (7) ^ 

T K^X|:^|g[p|S§7;^^^^n-7^^f-^CLKiC|WI^LTT KP;^ADDt LT 
YT Kl^^^^-e^b-ST Kl^X Y 0 L. rKl/y5.CADD (TKl^v^YO) ^ 

[0 0 3 0] 

EI? ti^^ti^ ct 9 ^-^y rai^lUi^l 1 /O^^^n y ^ft-^CLKtc[W)^L 
r - K3-7> K^A:':1-'2. iOBtr^^P O <h1-^o ^DU^IUi^ 1 3 (i 

. BfrelPO. PK P2. P3. P4. {ZX^n y ^m-^CLK^X:fjLfz 

^^)VMm^tLxnU^ ^ y -^m^i C'LKi. 9 0 . Ti. T2. 

T3. T4. (Dmm\ZX^tiirho 

nUC^Uy^m^lCLKit. 9Uy^i^^-CLK\zm.X. (PO-TO) 
. (Pl-Tl). (P2-T2). (P3-T3). ( P 4 - T 4 ) . O 

[0 0 3 1 ] 

KT-'n-^mj^l 2 (i. ^f-^V ffl^iaj^ 1 1 KC C S. C 
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RAS. CCAS> CWE (U-K^-^^K) iXtJ-t^t, ^ ^ <y^'T 0{Z 
B ST^^ >T ^7- ^ y'VtB (Lowlx^;!/) LT;^ ^ A^.::? > h n-;i/|Ii^ 

1 4 tcm;'j1-^o 

3-7 y K-r-'n - ^'lUi^ 1 2{i, ^-r ^ >^*TOirib^{t'l>TO^n y^-fS-^I c 
LK<D AL-tb ±:^^ ^) y V D T . Y T K V 7. /s;- y ^ ^ ^H^ff Y A L ^ 7 > v 

TlHSSl O. ;^7^A^r3> hn-;u[llj^l 4icai;'j1-'2>o 

n-^^ Kf-'n-rHliE&l 2{i. ^4 ^ >^^T 1 tci5lt-?> n y I C 

L K i9 ^ ti^D C -C> Y T K z^' 7 7 r ^iH^ffl-^N Y A L ^ 7 > 
V3 y ^/^°;^^'^t-^<i; LTT^-r^ y'ViB (H i ICLTYT VU7.y<y 

■77lilJI&10. ;^ ^ A^n > h d-;1/[d]J§ 1 4 tcai:^Jl->So 
[0 0 3 2] 

y!.l5]|xlflIif&7;0^'b(7)T KU;^CADD (TKV;^YO) i^^^, 9^^yVT 
0 (;i5tt'5)l*I^^n I C LK<7)3z:-t>±;6^'»9 > vl^iSDT. -e-<7)T 

XCADD (TK^y!.YO) ^ T K I A <!: LTai:^1-^o 
[0 0 3 3] 

YT Kl^^^-^y 7 7lPlS& 1 0 (i. T VUy^v •y^m^8:^^h<DT VU^l A ( 
T Kl/>«. Y 0) KV;^ YA t LTYT K^y^y-^-y 7 rHIi^ 1 0 t^lStt^tLT^j 

TVUT^YAtLX. TKlx^YO ^ A -tr V ^ MiC S L 0 tC^^J-jS) 
<hTKl/j:^Yl (;^^A-tVi^ M,^C S L Ul^tJS) t(7) 2mm<OY T V U 

Y2 {tiyA-t]y^hUCSL2KMB) tT VU:y.Y 3 y A-^ U ^ V ^^C 
SL SKMfiL^) t<D2mm<OYT Vly:^-/)^my3^ti:ho 
[0 0 3 4] 
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Lfz-h^^X. YT K1^7./s-7-7tIII^1 0(i. ^ ^ ^ > Q [Zii\^ :bY T V 

TV]^7.Y0 (even) ^ ii "7 ^r:^ - Vmi^ 2 I [Z\^ti TYVT^YAt 
L-CTKl^y!.Yl (odd) 'ktiyA7-'^~^m^22\,Z^tS^^o 

YT Kl/;^/^-7 -7 tHI]^ 1 0(i, ^y^^T 1 tliott^YT VU^y^yyr 
mnm-^^YAL(D^-tb±i}'^^J^'yi^iZJBCr^ T Kl/>^YAt LXT KVXY 
2 (even) ^ :^ ^ r-'r? - ^"lUS^ 2 1 nm:^ L. T K l-;^ Y A <!: LTT K Ix 
:^Y3 (odd) ^ti y Af-'^-VM^2 2 l^zmt)ir^o 
[0 0 3 5] 

iiyU%:3y h n-;Hlli^ 1 4 (i. 3^ >r ^ ViJ^'T 0 t'islt'?) YT K^>^/^-;/ 7 
rtUliP'ff-tYALiOSC-C. ^^A-tU^ h »JtSM-^ Y S E L ^ T ^ x ^^t^ 
i^. (H i l^^;i/) (iL-C:5^^Axn-iS^-[IIli&2 1 . 2 2 tcai;'Jl-^o 

ijyU^^uy Yu~)vm^ \ 4{i. ^-i' ^ ^iJ^'T 1 llislt^ YT Klxy^/s-y 7 
T SUtPm-^N YALICSCT. :^^A-tVi:^h »H^{t-^ Y SEL^T^x^r 
(H i V^)V) i<zLX :fJ y ATZJ - 2 1. 2 2{Zliitli-^o 

[0 0 3 6] 

;^ ^ A f-' 3-^5^111^2 1 (i. ^-r ^ ViTT 0 i3 tt -i) ^ A -b 1/ h^^Jf^-ff 
^YSELUfSDT. iJ'^ < >^'T 0-e;?7 ^ A-tlx^ M.^C S L 0 (even) 
^m$)}i-^fziblZ, ;^^A-tP^M.^CSLO (even) tli/t;^^^-^^ T ^ 
"r^y^Xm (H i V^;v) tcf^So 

ijyAT:::i~rm^2 2 (i. ^ ^ > iJ^'T 0 tCi3^t ^E) :^ ^ A -fe ^ 
^Y SEHZfiE^CX. ^ 4 ^ y^'T 0Xi7 yA^U^ hiUCSL 1 (odd) ^ 
lEKif -?)/:: i6tc, ;^9A-tW^M^CSLl (odd) tcj/ttt^M-^^T^T-'f 

(H i tz-r^o 

-^YSELt;j^->L:T. ^-r ^ >^'T 1 -e;^ ^ A-fcV^ M,^C S L 2 (even) 
^mmir^fzif^^z, ^yA±U^h^^CSL2 (even) iZWifi^m-^irT 
T^-fyVfB (H i Kir^bo 
:^^Af-'n-^*IlIj^2 2 (i. ^-r < >i^*T 1 tc43lt'i);^^A-tW^ hMlM 
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SEHZfiz^CX. <>yT lViJ9^t\y^ V^CSLS (odd) ^ 

mm-r^fzibiz^ ^^^-tu^ hm.csL 3 (odd) izm^^m^'tr^T'^ 

y':\tm (H i i^zt^o 

[0 0 3 71 

-ym^i 2:^^YT vu7.j-<yy rmmn^Y AL. NY AL^thti-r^mrB^ ( 

^ 4 < y^'T 0. T 1 ) (1, 9 h ttjf^Hftc n -r > K-r-n - riUSS 1 2 ;^^^Y T K 
^raUiPM-^YAL. NYAL^tii;(j^^B#F^ (^-f^>i^*T2. T3 
) J: 0 ^ 2 ^ n -7 i^^v^o L/c7{i^'oT. U - Kl&I^B#-e(i. ^-T M&fWtcJt-< 

I. izmfl^ m^i)^T ^ 7- ^ y'iXm^Ztj:Z>^ ^ <yV) p2 y ^^^\,^^ ^(7) 

Vt<zj:ioi^^'l\:^fifzt>^Tyfm^5^ &<D7-'-^-h^^ ^) - Vu-^y VKi. 
'Of^^'lt^KfziiyA-tU^ Mac S LKX ^xmM^tl^'^m^±:^^$)^o 
[0 0 3 81 

#^¥1 0- 5 0 4 1 2 9-t^$&-e{i. t AAizmmX'^^^^(Dmm'^ X 0 

tAAtli^ CAS L ATENC Y= miS^LTtz-h V-Knv^K 
7&^'A;^$tL<i)i^o -y^^^fj, DQ P ADti^rOT"-^ (x 8<^^^-efi8o 

o 

[0 0 3 91 
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MLX. Mtc. ^- ra#|ilj^2 3 **^1-^o ^- ra#Illi^2 3(i. 
[0 0 4 0] 

^ 2 «^a<7)#S#:|a'lt^a(i, jl-tlftf^^- K t ;^ ^ a r K Ixy^il^liif^^ 

— :^(i> mm^mM (x-^r. tcjscT?^i6^tL, ■t-K^#[iig& 

1 2tcm:^-r^o ^2t^&5fe^y(^###ffi'it^®-c-{i. ii 

. ;^^AT Klxxa^^lJtlpjt-^LTAA^TiJ'f-^ (H i ^zLX 

[0 0 4 1] 

1219 Ic^^tL^ J: 9 KT-'n-riU^l 2 (i. rai^HIi^ 1 1 

KCC S. CRAS> CCAS. CWE (^-Thn-^VK) ^XtJ-f 

^t. ^4 ^ >i>'TOtCiott^l^gr>^ny^{t-^I C L Kc05:*>±;6^^f) j::-7 vie 

3> Yu-)\^m^ 1 4 tcm:^-r'5)o 
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mmt DERAYfclfmh-ttzmm^ZYT KI^ 7 t^HM-^Y a L. NY 

AL^n^f-^mtm (U i IZLXYT V]y^^-<y y rm^^l 0. ii y 

A^,r3> hn-;i/li]j^i 4 nm;^;-r>i>o p;f^<7)BtrBl t DERAY(i. ^ n -> ^ C 
L K<7)3z:*>±:6^^'? /^^^x ^^<^^n >7 ^ C L Kco3:*>±75^^ tt:-<7)B#rBT J: «9ffi< . 

[0 0 4 2] 

2 ti, ^4 < >^*T 2 jo tt^ 1*1^15^5' n y ^fS-^l C L K<7)jz:-^±7!>?t9 ^ y 
l^:til LTtJ^ ^p;f^(7)0#rH^ t D E R A Y/O^^gji L <h § Y T K V^/^' -y "7 r mm 
im-^Y ALi:T^y'-( rVtm (H i LT Y T K -yy r SIl^ 1 0 

. hn-;HlIj^l 4t;ttl:^1-'&o > Kr-'n- rHIi^ 1 2 (i. 

^ ^ y^'T 3 tCiott^rtfP^ o y ^it-^ I C L KcOjz:^±7i)^^t5 ^7 v^^taj LT 
p;f ^(OBtrel t D E R A Y mii§. Ltzt ^iZYT VU^y^y y T tUt^^-^N Y 
A L ^ T X >f 7' Rt", (H i tCLTYT KVy^/^-y 7t|pI£&1 0. ^ 

A^rr> b n-;nil^ 1 4 tiai:tJi-^o 
[0 0 4 3] 

L/cT&^^oT. h^^ '-y 7 T$lH^jS#WO;i>^~T^T--< 7~^:^S (H i l^z 
^j:^^^ ^ y^ii^ m^<7)l^f^ t DERAY/ittatL.|>o 

T-'-^IDQ It-'-^DO (even) . Dl (odd) . D2 (even) 
> D 3 (odd) ( ^^^y4 h/^'^WBUS t LXtiiJj ^ti^ ^ ^ ^ 
(Dmm t DE RA Yfittiia-5>o 

TKU^YA IrVUXYO (even) . Yl (odd) . Y2 (even 
) . Y3 (odd) I -d^lhtl^^^^ ^ ^yyii. m^(r>V^m t DER AY fz if 

iJ^I^^V^ )r'imm\%^Y '^El.ifT ^ 7- ^ y'Vm. (H i ^Zt^h^ 
^ M^O^r^l t DERAYfittati. :^^A-t]/^M^CSL 

A-blx^h^CSLO (even) . CSLl (odd) . CSL2 (even 
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) . CSL3 (odd) I l>zmtl^m-^:/)^T^7'^ r-^m (UiU^)\^) 

^ y^'ii. m^(Dmm t DERAY/iitan^o 

hry :7°$IJt4pm-^WA E :^'T ^7^4 y"Vim (H i [Zfj:;h^4 <y 

y^i. P)f^<ommt DERAYfSl^fmti. y^h^^T^WBVS It^-^TDO (e 
ven) . Dl (odd) . D2 (even) . D3 (odd) ( :/)^^m^X^r 
lot LXliit)^ti^^ ^ < y^li. m^<D^r^ t DERAY/iltatt^o 
y hmzmmi^fifz^^') :t)U (TF^^YO. Y1. Y2. Y3) K^i^X 
tir-^lO Ix-^DO (even) . Dl (odd) > D2 (even) . 

D3 (odd) } ^^m^^tix^^ ^ ly^ii. pn^(7)i^m tDER AY fsnm 

[0 0 4 41 

1 ;i^^rT-^> KCC S. CRAS. CCAS. CWE (^-Thnv^K) ^Xtl 

t^i^-.CT. K^-^WB ST^-r >Ti5'f-'r (Lowl/^;U) tCLT 

tsyU^uy hn-;i/[i|g§i 4 tcm:;j-r^o 

Btr^ t D E R A Y fzifm h-itfzmm y r f ^ r mmm-^YA l . n y 

A L ^ T i^' f- ^ r^^lf^ (H i ^^;i^) LT YT Fl^;^^-*!-;/ 7 tEI^ 1 0. try 
A^.u y h n-;v|IIJ^ 1 4 K\i^tj'tho 
[0 0 4 5] 

B,#:6<jtc{i. ;^;^AT Flx^^it^Rj-f^-^- F<7)t#^, =? -7 > FT-*=r-y 1 

2 (i. >i^'T 0 t;i3tt'5)[*Ifl^^ n y ^<f-^ I C L K(7)5:^-h;^>^^(9 y 
^^:ai LT75^ ^FJf^<7)Bf Ph^ t D E R ay i3^m&Lfz t^KYTY -j y r WM 

m-^Y AL^T^-T^ ymm (h i v^;i-) ^zlxyt }'~v^/^yy rm^i o 

, ijyA^.uyYu-)vm^l4Kmt}-f-^o r^-^^ Fr-'n- ^HJI^ 1 2 f±. 
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h m'm.<^n^ t D E R A Y -b^'^"^ X^fzhh^ZYT YVT^^^y -y r ^Utft^-^N Y 

A^.rr> h n-;l/[D|^i 4 V^^t^-fho 
[0 0 4 6] 

0 (even) , Yl (odd) . Y2 (even) . Y3 (odd) ! i^^^ti 
< Vi<zit^XpJfM(Dmm t DERAY/ittiia 

r^T-^ r^KS (H i [ztj::b^4 ^ yy{i^ ii-ffi-Kif^^- Y^zit^xm 

^^Bfralt DE R A Yfittan. :^ ^ A -t ^ M.^C S L \i] ^ I^-tV ^ V'i^C 
SLO (even) . CSLl (odd) . CSL2 (even) . CSL3 ( 
o d d) t \<z'iM.i\^^m^i3^r ^7 7- ^ -f^m (H i ic^^^^ ^ >^*{i. 

a-^I&f^^- KtCJt-^TF;f^(/)B#rBl t DE R AYfi^tSn;5)o L/;;6^^oT. ^2 

[0 0 4 7] 

tfc. US. Ei 1 0 tz(i^LTv^^v^;6^ ;^^AT K^;^il5£t[!^^^- KTii 
, p^^A-tlx^J^ MIC S LtlyiLtL^jt#75^^Ti:^x^ y^i-. (H i P^;l/) tc4»^ 

%i}-hiyQ P ADt-e<7) t AA/N°>?.>«»^^ii#S!jfp-t- KtcJt^TBlf^co^rBl t D 

E R A YT^ittiStL^o >r<7)J:dt^. ^ ^ A T K V;^iI5Sfi)f^^- Ktrfi. - K 
mi'f<^m^. <; - K n -V > K;6^^A;'J ^ ^fc i: § <7)B#Fb1 P 0 ib^t -2) ^ n y i> C L 

H i U^;w) 5 ^^^'(i. ii^tdf^-t- K(;it^TF;f^OBtFHl t DE R 

z<DXd^z^ m2'1J^^m<7)^F^miWMW:'Cii^ ij^h.TYV7^m&m\'^'^- 

K<7) t KKii^m^m^'^- K<7) t AAtCj:b'<TB'f^<7)Bfr^ t D E R A Y/z ttiliL 
iJyAT YVT.mMWiY^'^- Y(D t R C D ^iiSSjf^^- K<7) t RCDtc 
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[0 0 4 8] 

T Klx>!./sy 7 T$IJ^^ffi^YAL. N YALtS^^T^x^' rt^S (H i 

i:§OB#rBlPOtciott-5)^ny^CLK(7)jZ^±7:>^~i9^^'^, ;^^A-trP^ M.^C 
S Ltr»fLtL^>ft-^;6^^Ti^x^ :7^M:^il (H i tc^^^ i trOBtrB^Tji^ ii-g-i* 

^ItiiZXy). ij-^AT VU:^mMW}i^'^~ V<D tWR\,Z'^\^^Xi>mntM'f'e- 
V(7) tWRlz}:t^XpJf^(7)mm t DERAYfzifmnX Ltd o tWRtti, y 

^2'iJtmw^mw%^mMm.xu. mmmm ^^^-^vm) kbl^ 

Z.ti)^X^^£\^^^ 
[0 0 4 9] 

[#it^m 1 1 

#r?B 2 0 0 0 - 4 0 3 6 3 -^^ErfR 
[#I1=^«2] 

#13 2000-132966 ^■<km. 
[#lt^m3] 

#r?fl 2002-025255 -^<&fR 
[#lt^m4] 

#r?3 2000-268565 
[#lt^K5] 

#r?a 2 0 0 1 - 0 9 3 2 8 0 
[#l1^:fcK6] 

1 0- 5 0 4 1 2 9#<2:^ 
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[0 0 5 01 

imMm-ik Lid t-t^mm] 

K<7) t WR i:|WIi:-eabf)> :^ ^ AT KPT. K<7) t RCD^ii 

[0 0 5 1] 

[lis ^ IPf ^ i6 <7)^^1 

[0 0 5 21 

R-SDRAMtCioV^T, m.mm% (-r'-^S. /-^-XhS) \>Z]h\^^Z.hii^X 

YVmU (2 3) i:. -^^^^TflJ (3-10. 14-22) 3-r>K^lH^gB 
(11. 6 2) h^^m-t^o \%%^(D^^^)^)VTV^ (1, 2) {±. Iim<7)^ 
■=e';-t;l/^Dt;LTv^^o "^-YWmn^ (2 3) (i. ilMWt"^ (LTAA) 
ai;'j1-'i)o ^^^^f^ (3-10, 14-2 2) (i. ^i^flS;^- O T Fl/;^tT K 
P7.7^--7 7T$iH«^i# (YAL. NYAL) ^ ti^c?v^Tlt^<7)^ ^ i; -t ;i^T P 
(K 2) tlT^-tXi-^o =?-7> KtlJf4p$|5 (IK 6 2) (i. ^t-g[5/^>- ^ <7) n 
KtilM^HSPM-^ (LTAA) (htc^cJv^r. T YV 7s/%-y7 T%m'm^ ( 
YAL, NYAL) *^^|ltftl5 (3-10. 14-22) kZ^ti-fho 
^(7)n v-^ K$lM^gp (IK 6 2) (i. a»J^«-^ (LTAA) 7i^'-Y>Ti^ 
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1 1) ii-^tiifp^- K<7)^ ^ti. ^\j y^m-^ (icLK) {zmmLXT i^'UT. 

y rmmn^ (YAL. NYAL) itiitli-^o 

3-7>K$IJI^^> (1 K 6 2) (i. ilMHUlM-i- (LTAA) ^^T ^ ^ r^it 
W.-c^n, ^-^yV:/}^^^ h VX-$)^ (III) 94 h^^mi&Wji'^'^- 
K<7)<!:#tc. ^^n-y^'g-^ (ICLK) izmmLXT VU^/^y y rMmm^ ( 
YAL, NYAL) ^rH^tJir^o 

::J'7yVmmU (II. 6 2) (i. (LTAA) >6^^T ^ y";!^ 

S.-r^ 0 > n-7 ^ KtS^^'J - K:3-7 :x K-e*^ (IV) U - K^^SMlftf^^- K 

(Dt^K. ^uy^m^ (ICLK) ^^hmMLXT vu^y-<-yy Tpmm^ ( 

YAL. NYAL) il^Jjt^o 
[0 0 5 3] 

Z(DX^l<z, (I I I) ^-r h^^KtijfP^-K {ii "7 Y V 7.mmW}Y^ 
^-Y) T'{i. T K^;^^ -7:7 7*1] Wf-^ (YAL. NYAL 

) -b^w^ti^n^^ 4 ^y^' (T^x^ ym^jc^-i)^-f 5 >^') 75^^ (I) M-nm 

i^^- Yt^CX^^o ^(Dfzib. iJyJ^TYVT.mMm^'^-YoytyRR {y 

^Wi^^'tfotzib(Dm^^Uy ':;tX(Dmm) iMKj'f^-t- Kco t WR <h[Bl 
II- tfb •?) o 

[0 0 5 4] 

— (IV) >; - K^^aj^Kif^^- K {iJ^J^T KP;^«Kif^^- K) 
T'(i. U - KfijfWC. T YV7./^yy T MVMit^- ( Y A L . NYAL) T^^^m^'j 

'^TR/f^cOBfr^ (tDERAY) fzl>fmfi^o Lfzi)^^X^ iJyJ^TYV^mM 

yy°m^ (5. 6) ( co-r-^^^,?^ ^iit<^^^';-t;i/n^^$tiTv^r v - 

Kici i9?Stt<b^tL/;:^ ^A-tlx^' (CSL) tiJ: oTP^igS^ tt^i/^o 
[0 0 5 5] 

4:||B^(7)i|f:^#:fe'|i^gtr{i. iij K^;^ia^l&fp^- Kco t AA (V - 
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y) Kiiits^ti^tT<Dmm) ^^m-^mi'i^'e- t AAi<zit^xm^<^mm ( t 

DERAY) fzlfmti^i)^ :^ ^ AT KP^a5it!jj^^- K<7) t R CD (T^'-r 
t X"<Dmm) ^iiStilfP^- KcO t R C D trJt-^Tpjr^cOBtP^ ( t D E R A Y) 
[0 0 5 6 1 

^tL^DDR-SDRAMiCiJV^T. mmm^ (-r'-^ft. /^-X h:fi) tijSD 
[0 0 5 7] 

3-7> K$lJ|4PfIS (11, 6 2) (i. \^^7b^^4 Vn-ry V-v$);h t^{z. 

^u y^m^ (ICLK) izmmLx=i-ry h^m-^ (WBST) ^r^T^^rVt 
mizLX^^m=r^^ (3-10. 14-22) tcm^'Ji-^o 

> K^lJIlpa^ (11, 6 2) (i. > Kt^j^^'J - K-e^^ <h ^ ti. 

i^n-y^^t^ (ICLK) l3|^^LT=r-7> Hf-^ (WBST) ^^yT^T^ 
r:^WJZLX^^m^7U (3-10. 14-2 2) l^zHitft^o 

^^"^tff|5 (3-1 0> 14-2 2) it. r Vl^:^ tr VU7./<-y y rmMm 
^ (YAL. NYAL) <h n > K'ff (WBST) tK^^x^^X. ^^';-t;V 
Tlx^ (K 2) \zr^^7.-fho 
[0 0 5 8] 

rJ-7> KtlJI^PSI^ (IK 6 2) It. -7 > Fx n - rHIIES (6 2) ^1i;iTV^ 
t(D:n'^y Yr:=i-y'm^ (6 2) fi. tlH^IHJ^ (3 1) MMU^ (3 
8. 3 9) <!:. •^)]y^'f\y^^m^ (4 0. 5 0) <!:^#x.Tv^^o 

(3 1) f±. ^\-Ui)-h(D::i-?y Y^XtjL. mi^ri y^^-^- (jc 

LK) ^z\5\mLx=i-^y vm^ (WBST) ^ai:fjL. m2^uy^m^- nc 

LK) illWjSeLTT K^;^^-<y 7TtlH40ffi# (YAL. NYAL) ^tht)ir^o 
MMm^ (3 8. 3 9) {i. T K "7 r tljf^'©-^ (YAL. NYAL) 
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■7 -7° 1/^-9- 01^ (4 0. 5 0) (i. ^- K$IJt^f|5 (2 3) ^-h<Dm&m 
m-^ (LTAA) ^irrv^KM^ (WEST) ttl^o'v^T. T K .y "7 r 

Mjf-^ (YAL, NYAL) tmmmi^ (3 8. 3 9) tlJ: ^) il^ $ T F 
W;^/^"-;/-7TMta^t-f- (YAL. NYAL) i: <7)-:^^il$R LT^^H^T^T^ (3 

~ 1 0. 14-2 2) tcm:'j-r'5>o 

[0 0 5 9] 

^P^^tfSI^ (3-10. 14-22) ti. n-ey Kjf-^ (WEST) i)^T ^ ^ 
^ -y'^mX'h r VU^/^yy T mmi9-^ ( Y A L . NYAL) U^-^^ 

[0 0 6 0] 

^P^'^^f §(5 (3-10. 14-22) (±. hMs"^ (WE S T) > T 

iJ'x-f T Kl^^^/'^y 7 rtW^f-^ (YAL. NYAL) 

[0 0 6 1] 

[0 0 6 2] 

tmrnm t mm-t ^ mm ^ «i8&i- ^ o 

[0 0 6 3] 

fj^0^t;ov^-r{i:^^A-tlxi5' MIC S l.'D'^mtiXh-^^o 
[0 0 6 4] 
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^Mx.mi^l . T Kl/X^ y ^Illg§8. XT Kl/;^/<'y7 T[111E&9 . YTKl/y^/^' 
■y^TdlS&lO. h o-;i/(lli^l 4. T-'-^tJ[J^[lIS& 1 5. r'-iJ' 

X h D - 16. "T-^^y f^HIJ^ 1 7 . ^ h y -7 T m% 18.^ 

hT^riH!^! 9. 2 0. At-'3-^-|I]S§2 1 , 2 2 ^-g-tfo 

KtlH4pg|5(i. n-T^ Kl5!Jl^lH]l?& 11. u-^y Kr-'n - ^-[111^ 6 2 ^-^tf 
o KT-'n-^'lIj^6 2 tcov^Tfi. > K-r'n - 1 2 <7)^M.^.«0 

[0 0 6 5] 

r?-T> Kx3-^-[dI£§6 2 {i. K7!>?^-f Y:n-^y K-e^^ <!: ^ tc. 

^u y ^lm^m^ \ 3:d^(>><7)p^U^u y ^m-^l C LKtl|lI^L-rr3T> K'ff-^ 
WB ST ^T^T-^ r^^^JcLT^^^tf^ (YT VU^y^yy rm^l 0. ij 
^A^.=iyvu~)\^m^i4) izti!,tii-^o 

^uy^m^l CLKK^mLX^-^y KM-^WB ST ^-f VT^'T-^ 

) tittJt;1-'2)o 

AT Kl/;^il]^$IJWt-^LTAAi:tC»o'v>r. YT K 1^ •y7 TW^-ff-^Y 

AL. NYAL ^T^-r^ r:|:>ct-JCL-r#^^^TSI5 ( Y T K 7 r 00 1 
0. A^.uy Vu-)vm^l A) [z&itit^o 
[0 0 6 6] 

^^^tfSPti. T YV':^tYT V\y7.^^yy r^mm^Y Ah. NYAL<!:r3 

KMt-^WB ST<!:H»o%^-rmgS:<7)^^i;-t;VTl^^ 1 , 2 HTi^-t7.-t>2> 
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-1 <7)^^^^f (i . V > K'fS-^W B S T 5{i^'T X ^ 7l:^i^T-*) ^ # , Y 
r -7 T$lJ^^P'^S■f•YAL. N YAL tCft-cfv^T. T K 1^^ H t"- iJ' ^# 

[0 0 6 7] 



. 'j-KH/f^ (EI7#BS) ^^1-0 

Y<Dy4 hwji'i^. mi'^imn-r^o 

> >^^AT Kl/y!.il5S$IJWf-^LTAA^Ti^f-^ rt^,^. (H i tCLT 
[0 0 6 8] 

(I) Ki: LT. ;^ ^ A r K^>?.aMtlJt»M-^L T A A7?>^^-r >T 

#YAL. NYAL^T^x^ r^:^«-JCL-CYT KP;^^-^y 7TI1JE&1 0. iJ y 

(II) ii#S!jf^-t- tr. :^^AT KPy^^aM^M-^LTAATS?^ > 
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~Vm^6 2(±. F^fB^n-y^-ft-^I CLKKmrnLXYT VU;^/^yyTMn 
#-^YAL. N Y A L ^ YT K^;^/-^'7 7 t|p1S§ 1 0 . 7 A^.n > h n 

(III) *^AT Klx;^SMIIjf^^- LT. AT Kl^^MtU^M 

n-7> Vr'^-rm^6 2(i. rtgp^ n ^ ^jf-^I C L KtclWJfieLTYT KIx;^ 
^^y y rUmi^-^Y AL. N Y A L ^ Y T K 7 r 1 0 , ij^A^^u 

(IV) ;^^AT Kl/;^il^fi!;f^^- Ki: LT. ii y -UT Y V TsW&mm^ 
L T A A -b^r ^ -r ^ y"^:^^-^^ 0 > > K/^^^ 'j - K n -7 > p-^-^) ^ <h § 3 

Kr-^n-yiUj^e 2<i. l^gB^ n y ^<f-^I (Z\.Yiii^h?J\'^<^nf^t DER 
AY/iltil^LTYT KV>^/-f -y^ TftH^m-^Y A L. NYAL^YT YVT.;"^ 
yyr^^ 1 0. ^ n-;Hi]jf& 1 4 tc{±i;^;i-^o 

[0 0 6 91 

jE&6 2 {i. tlH^Ej^S 1 . KmmJ-S 2, 34. 35. 36. 37. NANDHI 
ji&3 3. DERAY|lJj^3 8. 3 9. )^^y°\y ^ -^Md^ 4 0 . 5 0 ^Itx-Tv^ 

^ o 

DERAYHIi^S 8. 3 9 (if^mi®<^-^$S^i^^1ix.. #Kte^T-{iit^iJt^^ 
M^tLTV^^o •^)\^^-fUi>'^m^4 0ii. R^^T-4 1. 4 6. P^-r^wl/M 
OSh'^^vy?^^ (PMO S h ^ > v;^ iJ') 4 2. 4 4. N^^^WVMOSh^ 
(NMO S h ^ > v;^ ^) 4 3. 4 5 ^#x.TV^^o ■7>'^^y 1^ ^ -9-111 
1^5 0(i. 1. 5 6. PMOS 5 2. 5 4. NMO S h 

[0 0 7 01 

3l75^^^^$tL. S*K*T-3 2 <7)yi:tl^^{±. NANDlHlj^3 3<7)2 A;^I^^=-0 
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om^<DXt}^J-l<za. -t- K©#llli^2 3 7{»^^^M$ttTV^^o NANDI111E&3 
3<Dliit}mT-ii. Jx$mi^4 1 (DXtJt^^. NMO S h ^ 4 3 c^r- h 

PMOS h ^ > v;^^ 4 4<7)^~- hmM. ^$5*^- 5 1 OA;'J^T-. NM 
OS 5 3 or- hmS^ PMOS h9>-y7.^ 5 4<7)r- hmMiZ 

[0 0 7 1 1 

^|eS^3 4. 3 e<DXJj1^^l,Ziimm\s\^3 ^lS^i^3 4<7) 

lii;^J^T-{±> PMOS h^>v;^^4 2coy->^mM^ NMO S h ^ >>^"y^^ 4 
3<7) Kl/-r >«^tc^M^tt-Cv^^o S$S^T-3 6<7)m:^j^T-(i. DERAYEI 
1^3 8<Dm^<7yK$r.m^<DXt}1^=?-lzmm^tiX^^^o DERAYInI12&3 8(7)^ 
7t^^<7)K$m^<7)ttitl^l^ii. PMOS h^yi^T.^ 4 4<DV-:^mm. NMO 
S h ^>v>?.^ 4 5 0 Klx^ >mMt3^ig$tLri/^>i>o K^^^-4 1 <7)tbt»^^ 
{i, PMO S h ^ > 4 2 <7)r- h«S> NMO S h ^ ^ 4 5 (7)^- 

h^^t^^^^tiTv^^o R$E^i^4 6 <7)A;dJ^B^t^{i^ PMOS 

4 2<DVU4 NMO S h^^i^^^ 4 3(Dy~::^mU. PMO S h ^ > 
vy^^ 4 4<7) Fl/^ NMO S h ^ > v^^.iJ' 4 5 (DV -^mm-^'^^m^f^ 
rv^^o -Rlr^^4 6 <7)mtl5ST-fi, YT Klx;:?>ys->^TllIji^l 0. 

> Yu-)Vm^ 1 4 tC^lt^ti-CV^^o 
[0 0 7 2 1 

Kt&m^3 5. 3 7<^A:^^^tC{±tlJ^llIjl&3 l;6^'^^^tL. RIS^T-3 5 <^ 
tB;'jiST(±> PMO S h ^ ^ 5 2 (7)y-;^m®. NMO S h y > 5 

3 O Kl^^ >m^lt;M^$tL-Cv^-|>o S$g^T-3 7<7)m:':5ro^-(i. DERAYHl 
i^3 9<7);^;j^<7)Kts^^<7)A;'J^TtcS^$;}XTV^^o DERAYIUj^S 9 C7)ft 
^^^<7)M*5^i^<7)tii:tl^T-{i> PMOS h ^> v^^ 5 4<^y-7>mS. NMO 

5 h^^i^T.^ 5 5C0 Klx^ >m^SItC^^$tLTV^^o mmi^5 1 C7)ttl;^^i^ 
(i. PMO S h y > v;^^ 5 2 or- h«S> NMO S h y > ^ 5 5 or- 
hW'^t^^^i^tT-Tv^^o ^fS^^5 6<7)A:^'^T-tC{i, PMOS hy>v;^^ 
5 20 KU^ NMOS h y 5 3<7)y-7.«;^, PMOS h y > 
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v;^^ 5 4(Dh^U^ >mM. NMOS 5 5 <7) y - x m^7!>^'^^ ^ tt 

> h n-;miS§ 1 4 tc^^^tLTv^^o 

[0 0 7 3] 

t-r. (I) K<!: LT. :^ ^ AT KV>^iiM$lH^'fi-f-L T AAtS^' 

^ > T -TR^-e^) i9 , 3 V > K;6^'^ ^ h n t > ^ <h § =J v > K 
3-niIlE§6 2 <7)fii^1^^ij^HJi-^„ ^- K^#I1]£&2 3 fi. :^^ATK^xai£ 
mmm^LTAAi^ yr^T^^ r:\f.m (LowU^JI "0" ) tCLTH-ryK 
-r^-rm^6 2<7)NANDliIS&3 3(D—yj<7)Xt}1^1^lzmjjir:bo 
[0 0 7 41 

$IHJPIhI5&3 1 (±. KtvO^mS&l 1 7i)^^r/v> KCC S, CRAS. CC 

AS. CWE (^-fhn-v>K) ^A:di-^<i:. ^ n y ^I^J^HIJ^ 1 3 tJ^J^O^ 
^ ^ > T 0 i3 tt I^SU ^uy^ I C L K OjL ±>{>^' 0 -7 V tlfD i: T . 

> hn-;KIIS§l 4 tS*S*i^3 2 OA;':^^^-.!: icm:'Jl--5>o S$S^i^3 2 (i. 
rrv;/ K#-^WB S T "1" L o w " 0 " LTN ANDIiIjl&3 3 O'flfe 

NANDI1I1^3 3 fi. iJ ^ J^T V U 7.m&min^L T A A "0" t^i-^yy 
'ft-^WB ST "0" ti^zx ^ihtim^iB. i "1" tcL-rS^^?-4 1 CO 

A;^/j^^> NMO S h 9 4 3 co<>-'- hm®. PMO S h ^ > v'>^ ^ 4 4 

<or-hmM> -K^^i^ 5 1 <7)A:'J^T-. NMOS 5 3<7)^'- 

PMOS hyyi^^i^ 5 4 0y- hmm^mtlt^o Ztil.zJ: y^-r -7^ 
t LT«!l< PMOS h^>vXiJ'4 2 . 5 2. NMO S h ^ > vX ^ 4 3 . 5 3 

[0 0 7 5] 

*IHiPIi]E&3 1 (i. ^ >^'T 2 tciott^rtSB^' n -7 i^^f-^ I CLK^:)jz:^± 
(9 J. -7 vtCjuS DT, Y T K PX/'f -7 y 7 aiJtipjf Y A L0=^7>V3.yh /n°;1/ 

(H i "1" ) LTE$S^T-3 4. 3 6 <7)A:'J'^T-tcmtli-'S>o 

^$5^?- 3 4 (i, YT V\y:^y^yy7 Mmn-^Y A L 0 ^ L o w " 0 " 
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LTPMO S h "y^yVT.^ 4 2 O Klz-f y^M. NMO S h ^ > vJ^ ^ 4 3 <7) 
KV-r >«StCtB:':-t'5)o ClOi:^, PMOS 4 2. NMOSh^ 

> ^43 >-e^^7ti6. ^$^^^"3 4 i)^h(DYT ¥\y^^^y y rtljf^ff 
-^YAL 0 "0" fi. PMO S h ^ 4 2. NMO S h 9 > vT. iJ' 4 3 ^ 

RK^T-4 6(i. ^<DYT V\y7.J<yy rUVMit'^-Y ALO "0" =&Hi^^ 
"1" tzLT. BUiZEcOYT KP;^/-<'y7 T^^lJ^^P^t^YAL "1" iiLTYTK 
yrm^ 1 0. ii=f^Jh^y h n-;ni|iJ& i 4 
[0 0 7 6] 

^Wlill^3 ^-f ^ >^*T 3 Ci3tt-2)l*lfI5^n y ^jf-^ I CLKco5:-t>_h 

\)x.-y Y T K 1^^/^" y :7 r tUt^-ff -^N Y A. L 0 * 7 > v 3 h /n° 

(H i "1" ) h \^XWMm^^ 5. 3 KDX-n^l-V^^ti-^^ 

o 

-Rlz;*T- 3 5 Y T K V7s?< y y r tUt^jf-^N YALO^Low " 0 

" t-LTPMOS h 9>v>J>^ 5 2<7) KP^ NMO S 5 3 

(o vv-^ ynm^\i^ti-f^o ^<ot^. pmo s h ^ 5 2 . nmo s h 

ffl-^NYALO "0" (i. PMOS 5 2. NMOS h^^vy^iJ' 5 

^^^T-5 6{i. -eOYT Fl/X/s-y >^7$lj^^{f-^NYAL 0 "q" i U 
"1" ICLT. HU^<50YT Kl^y^^/s-.y :7TtlJWf-^NYAL "1" ^ LTY 
T VU7./^y y rmi^l 0. ;^^A^.r3> hu-)um^l 4 t;ai:tli"'2)o 
[0 0 7 7] 

^t^, (II) SSRjfP^- K-h LT. P^^AT Klxy5.a]^$IJt^>ff-^LTAA 

MtUtipm-^LTAA^-r ^T^x-f (LowP^;!/ "0" ) tlLTn-^^ 

KT-'::r-rilIi^6 2 <7)N A N D Ull^ 3 3<7)—1j(DXt}^^izmt}-r^o 
[0 0 7 8] 
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mmmm3ni. rf-^^ra^nij^i i75-'b=f^>'Kccs. cras. cc 

AS. CWE (';-F=r-r>K) ^ A^fj-r-l) ^: . iJ' n i^;i5fj^[ilg& i 3 ;^.^<7)i5' 

:::i-^y Vm^WBST^4 yr^f- ^ y'mm (LowV^;l/ "0" ) ^zLXti^ 

A.^.r3> hn-;Hplji&i 4 tH$K^^^3 2 (DXtl^J-tizHitJt^o 

2lt. K-ff-^WB ST "0" m i " I" t;L-CNAND[iIS&3 3 

co^tfe:'? o A;'j i^T- til 1" ^ o 

NANDIIIj^3 3 {i. ;^/^AT Kl/y^a^tUfPM-^L TAA "0" hn-r^K 
m-^WBST "1" iitcj: I9ttj;^;^-^^H i "l" tcLTRte^T-4 1 <D 

XtJ^J-. NMO S > ^ > vy^^ 4 3 <^)'5r- PMO S h ^ > vv^ ^ 4 4 

M> PMO S h ^ ^vy^iJ' 5 4 or- hS;feicai;'jf -2)0 Ctttcj;i9. 7.4y^ 
t LXm< PMO S h ^ 4 2 . 5 2, NMO S h ^ > vT. iS^ 4 3 . 53 

[0 0 7 9 J ■ 

iQjuy .y^-j;^, i^x^ YT VU^y^yy T $IJ^#-^ Y A L 0 ^ 7 > v 3 y h 

(H i "1" ) t LTSts^T-s 4. 3 6 <7)A;'jiS^-t-m;'j-r^o 

SlK*T-3 4{i, YT Klx;^/s y 7T$IJt4PM-^YAL O^L o w^^;i/ "0" 
tcLTPMOS 4 2<7) Kl^^ NMOS h^>v^iS^ 4 3 <^ 

VU-i ymW.I^ZIiit}-t^o ^(Ot^. PMOS h 4 2. NMOSh^ 

> 4 3 /6^^^>-C-^)^/::i6. S$S^T-3 4 -b^hcDYT YVT^J^y yyVm^ 
-^YA L 0 "0" (i. PMO S h ^ 4 2 , NMO S h ^ > ^ 4 3 =Sr 

S$K^T-4 6{i, -eOYT Kl^y^z-^-y -7 T$IH^M-^Y AL 0 "0" =^Hilx^ 

;i/ "1" tcLT. m'&fOYT T%m\%^Y "1" <hL-rYrK 

I^y^/^-y 7 TlHi^ 1 0. 9 A^.n y h n-;i/lSl5§ 1 4 tcai;^J-r'5)o 
[0 0 8 0] 

$IJ»I1IS&3 1 (i. ^-^ ^ y^-T 1 ici3{t'i)|^g|5^n y iJ'M-^I C LKOiz:*>± 
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PiZf^^CX^ Y T K UT.^^ yyr $IJta«-^N Y A L 0 ?r 7 > v 3 •;/ h 
^l^;^^-^ (H i U^fV "1" ) t LT^Ie^T-S 5. 3 KDXtl^^lzmtli-^ 



K^m^3 5ii. YT K^;^/-^-7-7t0WM-^NYAL O^L o w^^;i/ "0 
" ULTPMOS hyyi^:^^ 5 2<7)KP-r>mfe. NMOS h^>v7>i57 5 3 
(DVU4>m.W^liit}-t^o Z<Dt^. PMO S h 9 >vXiS^ 5 2 . NMOSh 
^> v^^ 5 3;^>^^^>-t:-^^fja6. R$imT-3 5 /6^^c7) yt KlxX/s'-y ^ T^ljfg 
jf-^NYALO "0" (i. PMOS 5 2, NMOS 5 

^te^T-5 6(i. -eoYT KP>^/N'7 :7 T^iJt^ljt-^N YAL 0 "0" iHiU 
"1" tiLT. mi^(DYT Y^-UTs/^yy rUmn^l^YAL "1" <h LTY 
T Kl/>^/s y 7 Tlil£& 1 0. ij^A^^ay AK^ti-^^o 
[0 0 8 11 

^tc, (III) ;^7^AT K^;^il5EE!;f^^- LT. :^^ATKU^ilM 

#<03v> Kr-'n-iTlilJ^e 2<7)tf,fp^|^^i-^„ -t- ^#01^ 2 3 {i. ^ 
i^T YVT.m^mmm^'LTAA^r^T-^y'^m (H i "1" ) KLX 

^<Dm^. NAND[pIie§3 3 (±. iJ y^T V]y:^m&mm^LT AA "1" 
<i:n-^> KM^WB ST "0" .h J: 19 ttl;^j#^^ H i " 1 " t;LTS*E 

4 1 <^ A:^J^i=-. ^MOS hyy^^s^ 4 3<Dr- Vmm. FMOShy> 
VT.^ 4 4 YnM. WM%^^ 1 OA:f)5flT-. NMO S h ^ 5 3 

<7)y~-hm;fe. PMO S h ^ > v;^ ^ 5 4 <^y~- hmMt;ai;^Jl-'i>o citLHif) 
. 7^4 yf-t LTiji< PMOS h ^>v^^ 4 2 . 5 2. NMOS YyyVT.^ 

4 3. 5 3 19. -etimpfti (I) . (II) (Dm^tmcx^^o 

[0 0 8 2] 

^(c. (IV) ;^^Ar KP;^@®l&j^^- K<b LT. :^ ^ AT Klx^^ilMJ 
^jf-^ LTAA-/)^r^7'^ -X'^mx^ 0 . 3 -7 > K7:>i^ - K n V > K t?* -2) i: § 
<7)r7-7> KT-'n-i5^|lIjE&6 2<7)t(if^^i5i^f -So ^- K^#I1II^ 2 3 (i. ij y 
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rvu:^m&min-^hTAA^r^y'^y'Vtm (H i "l - ) tCLrn 

K-T'n-^IHii&e 2<7)NANDIlIj^3 3 <7)— ;^^A;'j5sffT-i;tti:tl1-'i)o 
[0 0 8 3] 

mmm^snt. n-v^K^^i^iiiii&i i^e^-Jb^-^^Kccs. cras. cc 

AS. CWE (';-Kr3-7>K) ^A;(7i-'2>^. ^ n .y i^lg^IUi^ 1 3 O ^5^ 
5 y^TOizioif;bl*^^^xjy^m^l CLK<7)tz:-t>±;{)«i9 J^ y vlcjSDT. 
-7 > Kft-^WB ST^4 yr^-f^ r^trn (Low " 0 " ) KLXiJ'j 

J^%uy M3-;Hplji&i 4 ^^$£^^3 2 (JDA^^J^^-h tcm;^Jl-'l>o R*f>^^3 
2(i. KM-^WB ST "0" i "1" LTN ANDI111E&3 3 

NAN Dings 3 3 {±. * ^ AT Klx^il®$lJ|^jf-^L T A A "1" tn-7>K 
M-i-WBST "1" (bm: f9ai;tim-^^L o wV^;l/ "0" LrSK^T- 4 1 
<^A:^^T-. NMOS h 4 30^5^'- hmS. PM0Sh^>v>^^4 

4(7)r-h^M. S$5^T-5 1 <7)A;':^^. NMOS h 5 30^- h 

mM. PMO S h ^ 5 4 cD^- hmMtim;^Jl--?)o citLtcJ: y 

^tLXm< PMOS Vyy-y::^^ 4 4. 5 4. NMOS h^>v7,^4 5. 5 

[0 0 8 4] 

$IH4PI1I£&3 1 ti. ^-r ^ >i5''TOtcioit'5>I*I$R^5'n -y^jt-^I CLK<7)5:*>± 
7!)?l9 jcy vlzjSDT. YT KP;^v^-y 7T$lHiM#YAL 0^'7>V3 y 
y^m-^ (H i "1" ) t LXmmi-S 4. 3 6 0A:t/^T-t3ai:^1--?>o 

K^m=f3 6 ii. YT VUy./^y y rm^M^Y AL 0 owly^)l^ "0" 
tCLrDERAY[lIj^3 8 O^JOl^ (7)^15^^(7) A;'j^^-t::tB:'Jl-'i.p DERAY 
m^3 8<7)#^$E^i^75?IItlYr KU'^^/'^-y "7 t$IJ^#^YAL 0<7)P^;i/^^ 
ISf^o DERAYdlJE&S 8 O^^IS^^ji^lllH YT Kl^T^ysy 7 r $IH^M-^Y 
AL 0<D\y^)l^^K$iiLfzt ^ CMi-^Bf reKi. BUizEOF;f^<7)[J^rBl t DE R A Y 
DERAYSIiE&S 8<7)ft^^^O^|E*T-(i> YT Kl/7./Su/ 7 T0j 
t^M-^YAL 0 o wV^;!/ "0" LTPMO S h ^ > ^ 4 4 <7) K 

^•ss. NMOS h 4 50 Ki^-r >m^i3m:^ji-.i)o ^o-h^. pm 
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OS 4 4. NMOS 4 5 tJ^^^ ^-C*^ DERA 

YHII^S 8;5-^<7)YT KW7./^'y ^T^Ut^jf^YAL 0 "0" (i. PMOSh^ 
4 2. NMOS h 4 3 ^^YLXKtfM^A 6 cr> Xti^'i'K\h 

B.^m^4 6ii. -^(DYT rmmm^Y AL 0 "0" i 

)V "1" {ILT, Hir^cOYT -yr^lJ^^S^YAL "1" <hLTYTK 

py^/^ -7 yrM^ 1 0 . 5^ 7 > h D-;l/|p|I^ 1 4 t;ai;'Jl"'2)o 

[0 0 8 5] 

fiJ^HIj^s 1 (i. iS'-f ^ ^^''T 1 {zisif^p^n^^ y^in^i CLK<7)3:^± 

^sf) jc-y vtC)SD-C, YT KI/Xy^-7-7TtlJ^M-^NYAL 0 ^7>V3 y 
}^^m^ (H i "1" ) tLXK$mJ-3 5. 3 7«7)A:^yg^m±i;'j1--i. 

o 

Rte*^3 7{i. YT Kl^;^/<-;/7T$lK^m^NYAL O^L o wV^;u "0 
" tlLTDERAYIiljf&S 9<7)tI)l^(7)SfE*i:-60A:'j5roT-tctii;^l1--l>o DERA 
Y 3 9 0#MfS^T-7&^lM H Y T K 1/ X / -7 :7 T tlJfJPM-t NYALOOW^;!/ 
^ DERAYIUj^SQ (D^R^m^ijm KYT VU::^y<y y t 

-^NYAL o<oi/^;u^^$5L/it §i3^-r^^r^{i, mm<Dm^<^^m t de 

RAYtcffi^i-^o DERAY[1]1?§3 9'7)ft||:|5(7)R$s^i^{i, YTKlx^/s'-y 
:7 rtlHSPM^N YAL O^L owlx^;l/ "0" tcLTPMOS h^>v>^^ 5 4 
OKP-OmM. NMO S h ^ 5 5<7) KV^ >'R^tcai:t;1-/S)o >li7)^ 

PMO S h ^ > 5 4 . NMO S h 5 5;6^':^->-e^^^f-ie). 

DERAYIli^3 97^^Jb(7)YT K^;^/s--7-7T$IJ|4Pff-^NYAL 0 "0" ii. P 
MOS h ■7>>>'y^i5' 5 2. NMOS h'^^v^^^ 5 3 ^^t-LXR^Ml^S 6 OA 

Mte^T-4 6(i. ^<7)YT Klx;^/s-;/ 7 T^lH^fS-^N YAL 0 "o" i U 

"1" icLT, mijiE<7)YT K^;^/-<-y 7 rMfS-^NYA L "1" <h LTY 
T VU7.y^y y rmS^l 0. :^yA^^:j> h^-jUM^l 4 ItZHitJi'^o 
[0 0 8 6] 

m 2 fi. 2^%0j<7)iji^'ft:fE'it^a<7) (I 1 1 ) -^^AT vuT.mMmi'i^^- k 
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tt<7) (IV) ijy2^rYV7smMmi'^'i-Y(0^)~VmY^^7F-t^^^y^'^^ 
[0 0 8 7] 

i-r\ (III) iJ9 2^r vu>^mmmi'^'^-v<D^^ vmrn^-^^^^xtm-r 

^ o 

II12 tc^^tL^ J; ^ =r-T> KT-'n-^-[Il{|§6 2 (±. n v > K|^]#^[n]E§ i i 
KCC S. CRAS. CCAS. CWE (^-fhn-^^K) ^A:^-^ 

^SCT, 3-^^ K'fi-^WB S T=JrT^-r ^ (H i U^;w) tcLT^^/^A,^. 

■7TtlH4pjt-tYAL^7> V3 y h <h LT T iJ' x -f (H i l-^ 

rn-ry FT-'=/-r[IIM6 2 (i. ^- K^#I1IS& 2 3 -b-hcnii^l^r Kl^Xil® 

i^H^P^^^^ y ^m-^l CLK<7)3z:*)±7&^'«9 J^-y vlCjSDT. YT KVX/^-y 
7T$IJWf-^NYAL«:7>V3 y Y/^)\^^m-^-t LXT i> r- -i y'^-m (H i U 
^)^) tCLTYT Kl^^^/s-y 7tIp]£§1 0. ^ A^.r? > h n-;i/[lljf|i 4 tc/li 

[0 0 8 8] 

^ ^ h i&fWiC. Y T K 7 T mmn-^Y A L . N Y A L 7&?T T- ^ 

fcBIE# 2003-3090509 



#il 2002-332826 



^-v: 39/ 



L U v;t ^ m-^7b^^ T ^ -r y"-^m (H [ H 4' ^ ^ <7) r^l {i . il'ffi-Klf'P 

^fiif^-t- Ko t WR .hH D-r-^^o 
[0 0 8 9] 

--jj. (IV) :^ ^ A T K U^m^mi'J^'e- V<D U - KW^Tfi. ^ 2 

(D^mmmMm:<7)'^ y viy^^mi^wjf^'e- V(d^}- KiM^=^ ^tT-t^o -r 

EJ/fWi^, YT Klx>;/^-y 7T$IJta^-^YAL. N YALT^^^T^-r-f ym^.^c4- 
-t U ^ h #.^C S L iCjJKti^«^y^)^^T (H i l-^;^) ^ ^ ^ ^ > 
Q P AD^-eo t AA/^•X;6^'ji#S!;^^^- KilJt^Tp^lT^OB^rHl t DERAY 
[0 0 9 0] 

_ KU-f^pBf ^-^ ^ A -fe U ^ M,$C S L tc»fLtL<5>>ft-^;{>^^T ^ 7^ ^ -f^^m (H i 
^i^^ iJ'^ ^ ii^Klf^^- K (lit -<TpJf^<7)0fr^ t DERAY 

- K-eti. T^T^^" KtiJ: «9?S-tt<l:$tt/i-t>>^r >yilIIJS5^ 6 Ox' 

[0 0 9 1 ] 
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RCD(±. >; - KfM^Bt(7) t R c Dti#:i$^;a^o ^<Dfzio. ^^m<^^mm^ 

'It^a-Cfi. :^^AT K^;^ilEll)f'P^- t AA {') - V:^^Xtl^ 
-y ^ii-h^ DQ P ADlC^T<7)T-'-^;6s'^#1ga'9 t^m^'j^tL-S t-C 
OBfr^) if-^ ii'^Rl'f^^- K<7) t AAHJ:b^rE'f^(7)BtrBl t D E R A Y fittiltL 
^7!>^ ^ ^ A T K^;^jl$iif)f^^- F<7) t R C D (T^T-^ K7j>^:At»^ 

f^^- Kco t RCDt;Jt-^-CF;r^<7)B#r^ t DERAYfitt¥*^)'i)-^56^^T^^o 
[0 0 9 2] 

^tL^DDR-SDRAMtciSV^T. ^Mmk (T-'-iS^ft. hS) IC^D D 

[0 0 9 3] 

^ o 

.>f^-t- K(7) t WR i:(WIi:-e^ 19. ij^ ur YV7.'-^'mii\^^-Y(D t'^C 

D^ii#t!lf^^- K<7) t RCDlCJt-<T#-i6^^^75^:-e§^o 

[mi] 

[0 2] 
[13 3] 
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'S) o 

[I1I7] 
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HI 8 {i> m2 'ijtm\i<D^mmm.mm:<Dm^mm^7j^i-o 
imd] 

[mi 0] 

1. 2 ^-=6'; -b;i/T 

3, 4 n'^T'3-niIg& 

5. 6 ^y:=^Tyy'm^ 

7 TVU^^^m^ 

8 rVUJ^yy^m^ 

9 XT Kl^X/^-y 7 tHI^ 
10 YT VU^^^y ^ Tdli^ 

1 1 =i-7>vm^m^ 

12 KT^n-nHj^ 

13 ^uy^^mm^ 
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14 ;^ ^ A^rr > h n-^mij^ 

1 5 r-^^jimmn 

1 6 T- 9 ^Vu- nol^El^ 

17 T-'-^ ^ y ^Ej^ 

18 h/^-;' 7 rHIj^ 
19.20 ^^hT> 7'(h]S& 

2 1. 22 ;^ ^ Axn-^-fUlfg 

2 3 ^- 

3 1 mm^^ 

32. 34. 35. 36. 37. 41. 46. 51. 56 

3 3 NAND[I]!E& 

3 8. 3 9 DE R A YHIj^ 

4 0 •^JV^y'l^^'^m^ 

42. 44. 52. 54 PMOSh^^v;^^ 

43. 45. 53. 55 NMO S h ^ > 
6 2 n -7 > K-r^n - 
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Wik^^^] mML<D^'^')t)vrv4 (1. 2) ^t. w^(D^^')^)]y^m^ 

-Cv^^o ^-K$lJ!^g|5 (2 3) (±. il^tlWf-^ (LTAA) ^mtJ-T^o 
^tf^(3~10> 14-2 2) (i. ^Hfl5^^^<7)T KP7> ^ T K1^7./^-y -7 T^IJ 
ISP'ff-^ (YAL. NYAL) i: tl^-cfv^T^imo^ ^ -t;i^T l^-T (1. 2) 
TiJ'-by^l-^o =f-7>KtlH^^ (1 1> 6 2) ii. ^fS/i- "bO =r t > K ililEflJ 
Wt-^ (LTAA) iitl^cfv^T. r I'^U^/^yy rmmm-^- (YAL. NYA 
L) ^r^^^tfgP (3-10. 14-22) i^zB^tli-^o Z(D::i-7 y VmmU ( 
11. 6 2) (i. il5S*IJt4|I#-^ (LTAA) ^ > T ^ f- ^ y'Vtm-^$> ^ . :=?-7 

M^M-^ (LTAA) ifr^y-^ -r^Wc^^ n v > KtJ)^'^ h :3 > K-e^b 
'i>^-^' h^^il®fijf^-=e- KOi: iti, iJ'n yi^jf-^ (ICLK) K^mX^XT 
YV7.;<-y-7 7%\\mt^- (YAL. NYAL) ^^ti-f^o ^-^ > K^lH^fR (l 
1 . 6 2) (i. W&mm^ (LTAA) i)^r ^ 7- ^ r^mx^ «9 . n V > Kt&s' 
- V > KT"^^ >; - K^^ilMEljf^^- ,!: § tc. ^ n ■;/ ^-fg-^ ( i c 
LK) i)--hm'^LXr y rnmm^ (YAL. NYAL) ^H^tlt^ 
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